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*4>fc<£fc^r-rslftHW r Vf hMro¥##^BT*£o 
T. 

tfjEsits * k teisiMt stbfi-r **JR7E i x i o i e 

~ 5xi0l7 a toms/cm3cD^ffiTi?ffiL. 

s McDmmmmtfN 7- r * ;i/STTOmV/d 
ecGU*3*3«fctf/* fctt P ^-v ^;UM-a5mV/dec eWKiR 

* s d i t -rz ¥m&&w. 

<hfe^T£*fei«yV h^©¥#^S^T$>t3 

T, 

~ 5xl0 17 atoms/cm 3 CDSgT??ftU 

SITS m& N^T*)VM-T&0± 30mV/dec £^F*I 
45.i;J>V££:fi P ^ TBO ± 45mV/dec &.fa\zi&$. 

SfTESttB * ft ttlSSYt SffiifiT *&«7t*a*l x 1 0 1 6 
~ 5xl0l7atoms/cm3«)«fl[T^ffib, fro, tt^tfftt 
S «©«J«H JSA»N5=-v ^;i/MT10mV/dec fitrtU 
itf/i fc tt P 5P 5mV/dec £i,f*5 Slf*!* 

WEy-f H*ettBt±<cy-f 

HffSESttM * ItltSkft. *9)fi-r S*«tc**«1 x 1 0 1 6 

~ 5xl0 17 atoms/cni 3 cD^T??£EU ttftffrte 
£gf S ffifrN ^ y *;UMT80 ± 30mV/dec ^F*345<fctf/ 
S « P =f- -Y * )lM-m ± 45mV/dec W=\ KUR £ 5#fi&y 

Brass 5] f»*isi7 i )5f»^is4(c*^T. ^fey-r 



##SB. 

ffff E§f ^ £ & tttttfcfiiil ttffiB&-?j ft KflK -3 Ti£ft L , 
H. 

Hi, 

/t^- - > y c i 0 ffiKittlirtt33SJK0*T*j£$ n* 

o Jl t J; 0 SfrfESttM f ©tut E^Sti* S^-^ U 
>y|^ST^t*CtfrBEffittBitfJlEy^ 

«. 

CfllJRqi 1 0 ] fifJfciS 9 C43^T. jfS 1 »^^Ma«5 
0 ~700 ^CCOSSIEfflTfffcn, S 2 3 COJJPI^ 

S<t*S)fiT-5^JS7n^* J I Xl0l6~5xiol7 a toras/cm 3 

H^N^-f *;i/§iT10inV/dec £1,1*5 43 J: O^/^ fctJP? 1 ^ 

^;UST15mV/dec {i(,F*q{riRS-g. £ 

SB. 



(3) 



a<kSr%S-rs^S7C5R^ 1 X10 16 ~5xiol 7 atoms/cm 3 

^;VST80 ± 30mV/dec UF*J&=fcJ>V££:te P =f-y 
T80 ± 45mV/dec Kfi CiR i S i <t <k "T S 

1 3 ] tmm i ^snuBs 4 mtzmmm i n 

58«*«9^*^t. ^ES14JicD5^*;i^j&M«w 
ft£(±0. 01-2 tfrnT^Sot^HiitSfiftS 

So 

[«*JI 1 4 ] W3RJS 1 75S» 3RJS 4 ijfcttlf 3RJ5 7 Ti 
5«*S9l:fiUT, iEISttltCBC 1. F, Br 

*^a«n/t— asfctt*«ajs<07£*7i«ixioi5~ i 

xio20atoms/cin3 cD®fiT#ftT£<L££4#®£-r-5 i f £ 

[ffJftS 1 5 ] !f im. 1 7!;S«*« 4 * tzimim 7 Tj 
S»«S9fc45ViT. flrEEHtB^CttC 1. F. Br 

fig K$Mrr * d t zftmt-r 

[»3j&B 1 6 ] flpftg 1 755flf#Jg 4 ifctt»3RJS 6 $ 

tUFe, Co, Ni, Ru. Rh. Pd, Os, I 
r, Pt, Cu, AuA>6Stfttfc-«S£tt*»SJS 

cdtc*t * z. t t r * ¥##ss . 

[StJ&K 1 7 ] ff jRig 1 ^SfSsf&K 4 *fctt«3RJ3 9 K 
iiV>T. WIEISatta*Jtttt»ESttCVDfti:«tOli!cJ» 

SB sf^»r * c * t . 

ieaatiff*^r-r«»»±t:*ftKa*jBtsfia)t-r*xs 

£. 

«rEv^^«awRsuj6srsiSi. 

f? 5 £ £ (c «t 19 WESte » 4> ©iWE&JKtoR * y v 9 'J 

>yi!tefi-r-6t*ci»EfittJBtfl(rEy-f hmuwk£© 
iws \zmst<m itrtfot suit. 

S**fflHWK:*sW-s3! 3 ©SHJfcfliacj: ?>ifflE»«Mk 

&#-r&xii£. 



£4>fc< <fct>*ru 

£. 

lit, 

lltrE v x * i^AjK SiStsiIi. 

/i^- - > i v) i»E«at£3*jR<o znz> 

»g|£»j£T3Xg£, 

*g*SJK©JglH * <fc tflftl (Dim&&W-? * Xg £ , 
WESteM^affilWSW— :£rSH;:8iv», Ao, MSE 

[»3fcS 2 0 ] f»*JS 1 8 SfcttBljRJS 1 9 C*v>T, 
WE#ft««*lKWfiR|«^fttt«£E3»CVDfti:J:*c: 
£ ££r$E £ -T ©ff*W8j. 

2 1 ] 1 8 ifctt«*JH 1 9 K43V»T, 

^a<t^l*fi-r-5^M7t:*<i:L-TFe, Co, Ni, R 
u , Rh, Pd, Os, Ir, Pt, Cu. AuA^I 

[»*JS 2 2 ] ffi$J£ 1 8 L 9 C*V»T. 

/Nny>7c***t«:Hgltt»S^Hgl^KHC 1 , H 
F. HBr, C 1 2 . CIF3. BCI3. NF3, F 
2 , Br2 S^tT{t'&«|A^a«*lfe-a*fcttSS«l 
JB© AflBJjn 5 nfc co T « -5 3. £ £4f » £ T -5 

[fS*3S2 3] ff^Jl 1 8 £fcttf!i3RJl 1 9 C*3<r»T. 
3BlO«]*tMa»3450 -700 t C»SS«HTfi : ^n, 
2 Sfrli^ 3 CMlfSMaaWOO < CSrSx.^)SS®fflTfi : 

[0 0 0 1] 
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[0 0 0 2] 

hv>5?X^ (TFT) Sr«fifc-rafi3l5A«ftS$nTV» 
[0 0 0 3] 0J;Lfc£, «a^S«(-i3^TttV h U ^ 

B*vi-ij^^iHi»*#jffli-r*raiiiHis». $ 

K: T F T £ J&ffl T 5 l£*;Wi £ tlX ^ -5 . 
[0 0 0 4] StttKliS^Ttt. SttBtLT^SKSSi 
fig (T^r^vU^^) ^ffl^fcTFT^M-ft 

[0 0 0 5] a^Ji(cMft14a*J^^^^T-5^7*<h l> 
Ttt. #ffi]fflAK:££#P^-232059 ^$S. «rM¥6- 
244103^4^Rl3E«$nfcfit$lf**4«aiT**. COiJ^i 

t£* <WtC^y^r;W Sr?Hffl-r^^i(rJ;D> 500 -60 
[0 0 0 6] Sfc. ffrBim-321339 ('Ef^ftfeg^W: 

±.timn^m vx&mzmmw-frtsmm^.&^mo-f 

[0 0 0 7] LfrU ClfD^TFTSrfflViTffiSlIlIK 
[0 0 0 8] 

-^^TM^ntMOS FETKEttTSttllB*^ 

f 3 T F T < X\ZU 6 ft 

[0009] *rz.x%.wmmxM^?z>ftw\z, nmyt 

[0 0 10] 



<D ft±.tfmfibiT.X^tzZti)Z%7LZ>tl 

•5. 

[0011] #>Jx.«. safti^c(S->u 3>JIf0^ 

Z>&^X\sifzt^z.<btlZ>. 
[0 0 12] ##iJH<0#i*<*:g«£HS!"raKte. ZL<0 

[0 0 13] ^(DtzftlzitWM9Xfflxk-?&fZW<nfcl$. 

Tiliflifl: SffijfiT *^«t£* £SKM 2 it 3 Ig 
£, SBl©»fJW8a»cJ;>3«fr8E*ftKa*l)t©^<<»: 

mum&ftk^rzT.mt. ^^--y^z^yjmm^ 

7t^^t;#ia^i'i3V^T^ 2 wjD^iaa^ff 5 z. t. 

mmw£iz£r ) mzimim$:'£®fzmi^ hmmm 
o, mmm& tm.mw-ms.mt ztztzmmghmnmk 

[0 0 14] w±©«^(^^^s^ft-e,« B s B ttS^ 

m*»fiji-r * £, 0 9 K*-r«/wMR«f»jK**» e>*i 

*. S9^ B %MS^©|Sa{t:^g:i:LT#P^ s P-32 
1 339 ^&fflE«« Btffi Srffl V > T*^?B SrUSS L, © 

«^fi«^9 0 UW^ftS. 
[0 0 15] t£&. ^«^fi««9 0 1 

(9 0 2T^$n-5) t>CjL/TSt£Sitt3, ^C3, IV> 

V^il^fTOI>. Sfe. 9 0 3T?^$n-5(7)«fB] 
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(ft-tt*fctttt«ISIIilWWi|gft«[^i ttEgiJ-T S) 

[0 0 16] 13 9 K^-f$j&5«i£K>F*3gKl;:» 

ilt, tsa«irta5*$en«(iai«*iTifc*:LfcTE 
coo 1 7 ] bp 5. **?B<7)«satta*JKttESMfctt 

la i o c^-r«c#«*fc«tt«iss iooi wnmm. 

[0 0 18] Sfc, E 1 OlCiSl^T 1 0 0 2T^£n-5 

©**«-«*fc«tttfciiftPi±«)«^S:*-r*ifttft#T» 

iooi jjrsviictti&Tff^iftcitsaiafiLfc 

t &w o his o «• « *fc \zmmikm± 
r. 

[0 0 19] $&, *^0Jco¥#^^Btt. /\ny>5t 

S$n. 5X10l 7 atoms/cm3 £U:e)*gT^®LTV>Jt 
— y'DVW 1X1016- 5xi0l 7 atoms/cm3 (ffiKIS 

[0 0 2 0] ^JKt, ^3ft*C«fct)fiAbfc (tB«l:« 

jnufcvo ^(D^mytm tcu, Aif) *>mm\z¥y 

[0 0 2 1] Sfc, Z.<DV$. ->u^>H^ro^F*fM^ 
[0 0 2 2] 3.©«KUT®J5i!tSnfcilS!ia*fe#l 0 0 2 

wmm c «t ?j -> u n >m^m±& s n « •> u n ve? 

[0 0 2 3] BP -6, H 1 0IC43HT 1 0 0 2T^2*l-5 

+ * u 7 ^mm.-t^uuxm^ eta < . 

[0 0 2 4] Sfc, Cl©««:ISa«[*ttflBfefl<]C««fl: 



[0 0 2 5] 3=jfc. £»fln5&M3«700 C C$S^§ (ft; 
^W('«800 -HOOT;) jtiRWitS^S^Tfrfctl-Sfc 

[0 0 2 6] fi£oT*%BJ^6(i. iil.±««lcLTt#b 

[0 0 2 7] r+t'J7i:toTSa«i:*8Siia 

it -5 J ttt, *V U7!^(it«Cl6l/T*t 'J 70» 

s**%i/»Ht, ^*)i¥-mzmw:tt£&i£j->is* 

[0 0 2 8] *5!§Htt±3EOJ:-5^:fllJS!tT^:SISatta 
*M £*<Jffl LTTFT left* $ tlZ> ¥#1*SB GOtgttJl 

[0 0 2 9] J^±CO±'3^£*^0f!©^HO^T. &IT 

[0 0 3 0] 

immm: 

jfcUfciBffltiigjSI!!*. *J«H7>> f ^^ (TFT) co 

©ttMt L-cmm Lfzm&Kt. m i ic^tco«t f t 

[0 0 3 1] 7i*3, *gi»JT^fflT3#ilM3*J«cD 
^a^gtt. #i3¥7-321339^^(Cfe«$nfee« 

[0032] 1 0 1 

i o 2 £2oooA©ffac(fcK-r*. mrta^M 1 o 2 co 

[0033] atw*sHa*j«*tssfl:-r4iR, 

fc. 5X10'7~ 2X101 9a toras/cm 3 COK^^S 

[0 0 3 4] ^C(C, ^aKS^IKl 0 3S00 -1000 A 
(*llM0iJ-e«35O A) ©JP^ICMJE^C VDffilCJ;^ 
^XiLT(J->7>i*'X BiH 4 , Si 
2 H 6 . Si 3 H 8 *) *fflVi*l«AVJ. ME^CVD 
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(^t5^0*t>TjStfi3&«±i«) gift 
[0 0 3 5] gffft. #ISS*I1 0 3CD>ft«?j?££L 

[0 0 3 6] 500 ~1200AcDl?$CDS?{b£*SlL 

i o 4\t#M,wmmm i o 3 i:»Lxr 7 wi/Si^ 
jc#Ar*fc»©v^^iiie»)i)ttL/T*t6-r*. 

[0 0 3 7] »Yta*« 1 0 4l:ioT«I3n5ffi« 

10 5lt m.Wlzm\M.fcJ]falZ-g:^?jfa$:m-?Z>Zi) y 

httic^snTv»«. (mi (a) ) 
[0 0 3 8] M*»HSi+»c:i5^TUV>t&fillt 

U ffittl 0 5l:i-3TgiL^i8a»l 0 3(73 
-5. 

[0 0 3 9] £43. *ia<tS:ffilfi-r*^JR7£*ibT 
«, Fe. Co, Ni, R u . Rh, Pd, Os, I 

r, pt, cu, Au*»ea«nfc— a*fc«tt»flBa 
[0040] ^ic. mfetnms. (#mmm-c\*&m£M 

TlOOppm) Tf^y^r;H£^bfc— y^r;HBtttft»« 
j£fc«kD = v*;l^^Lfc»^7NRl 0 6 Srfl^T 

«K:ftdffll-r*Ci:*«Tf*«. (12 1 (B) ) 

[0 0 4 1] ^SteHH^ ^*3Vi-350 V., 1 

^gg<ZD*i?aiU£fr^fcSi:, 500 -700 1C. ■ftSW 
IC&550 -600 t©filT 4-8 Rfffi»j]Pl^MS <f§ 1 

s»^.T*aKa«R i o 3 ©ssaft^ff 
■5. c v UT«atta*jK i o 7 dm e»n^„ cb i 

(C) ) 

[0 042] z.(Dm. mgki&mtemKZLtzitmm&tf 

1 0 5T^$nS«^*HIM©^M77l^^e»^7jfSllC 
fi#*ffiJ**-r*X'J -y M#i:£oT^3CDT, £EP 1 

[0 0 4 3] £45, 1 0 9T^$n^C75«--y^r;i/^))P 

«»bT»ftj5jtfi-r*fcie)iBfttt«**»3A<s:v». fie 



[0 0 4 4] vxtc, »a<fc©fc»<0MMaga<»7Lfc 

fc-jfzmit&mm 1 o 4 &i»*-r*. dwzasteA-y 7 

[0 0 4 5] £45, ^W/NPy^sRSr^tl^fflgl+T? 
«jDS»fflarofl(r*J:UC.-'Sfcf4»J:ilSatta3(SJ» 1 0 7 
Kjtf U— *f—\z U— +f— 7 = -;U£j£ 
LTfe«t&u. t'— tf— RIWKiOiBattS 

*K®«a&H&3 l -3 5 a*, mmmm.m izmaam^. 
£ n-^-r coTft^^STS s. 
[0046] ssfttisattsaaR 1 0 7 

- > L T» C T F T ©Stt JB <h L T«t61- -6 Stt « 

[0 0 4 7] gftll 1 0£ffiML.fc6, SttJBl 1 0 

icifkaiiT/i^y-f hie^i 1 1&00 -isoo 
A( &%i&wvmoo A) «j¥$(c^-rso y-r 

«UK1 1 1CD^M77*«. ^XTCVDS, ICVD 
[0 04 8] »{tS*fflt«>ftfe 0 K3Mfcg*fflt^ 

[0049] xiz, j\a^f>7im^t^mmm.izi6^T 
Dmvm (^2CDj]p^Ma) sff-5. cco»^Ma«A 

T. Sttll 1 0tf>©&«7t* (4t(;--y^r;W 
-r*££*Sl£ffl:3fc l &an?*<5. (El (D) ) 

[0 0 5 0] ^©y>y^'J >^Wc<*0flniMyi(i. 

[0051] -5-ofc«>. ^cD»^Ma«®«^H«oo 
*c*je>t*iaa-rffvj, »su<tsoo -iooot; 
wirtt95o "o ma^tao. i~ 6B#r B i. •f-^aw 
icteo. 5- mmt-$-&. 

[0 0 5 2] £45, mm (O2 ) SfflSv. 

^C^LTiftftTtc* (HC 1) «Dl 5 ~10#8tX<8iO[ 
T*^ra«fc*HSL t t , K43HT. 950 r, 30^«J]D^«a 
aSffi. £43, HC l*«£_L8E*S£4±£-r«£. 
ISatt^s(SJ8t©Bt*lB»d8tff<tHSflEWIHIi2i^±i;T u 

[0 0 5 3] Sfc, **^JTii/ND<7-'>7t^^^t 
^«|LTHC 1 ^-ttUW<7) 
^XibT, HF, NF3 , HBr, CI2 , C1F 
3. BCI3, F2, Br2 ^<DJ\n^r>^tS<t^ 
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[0 0 5 4] ^©lSC*3V»Ttt4H*ifc»att!K«a© 

matfLmzmtir vtz- v tDvifinuv >7tm < z z. -&* 

[0 0 5 5] fcl, SttJf 1 1 O+W^-y^r^tix/N* 
-T 7.^14 lZ&W£5-Z.fc^mg. (1X10'6~ 5xi0l 7 at 
oms/cm3 . $fSL<«®ttB^«Xt:>^gKT) 
Tfi«SnSJlt*«S IMS##fK:J:?)?WB;*ftTV> 
■5. Ti© 1 X10l6atoms/cm3 i^'jtffifJS IM 

S©tftttTFIB#T»*. *BJifflStc£tt£^»% 

[0 0 5 6] fc*3, 4^II*e©»JiT?tt*Sftfl:©ffi)fi 

[0 0 5 7] t^5*t, flttco S I M S ##rTtettftrt 
**K:*5tt*:^$-;KB*&tt. jg$i::ttlSartffi£«i 

[0 0 5 8] y-y^U >^XS*ffiteofc*&. 

>tc*^* 1X10 15 ~ 1 xio20 a toms/cm3 COJftffiT^#T 

[0 0 5 9] ft:*, Xy^W^afcWKCttttiifctt 

y 9 U > ^ ©KKUtMLr: 7^i^ft^ T&tJK L. ^ -y 
;k<i: C9,»-g-£^ btlfc -> U 3 *fr&#tt«att#?- 
K# < ft:*. 
[0 0 6 0] Ufrb-kiE:01ttBMktt3?H£W»l;:*v» 

*tteSCM*til*&UT*rt*l (Si0 x TS^tl*^ 

tmti&m-h LTtWE-ra*ft:«a«liS«tt ft:* 
[0 0 6 1] *&. ^#Lfc^tf;g^«ffittJf 1 1 0 

^SR?<J K J; o T 13: fSTMM L T L £ 5 OT. #f £ 

[0 0 6 2] S£oT, SttJf 1 1 0«AD^r>#Hgv.T 
OftlJIMaafc J; 0 - -y y;W^Af Xtirtt c£HWft*» 
SAK*T3t^l»*Sn. SttJl 1 1 0£«f/&T 



"0, ^■V'J7'(C < h^TIISMtcmMat^.ft:-t±*«JS^ 
W Lfz&£hffimt£Xffil$.2tlX^Z>. 
[0 0 6 3] ±IE^MS(cJ;D?gttM HOi 

100 A©a*J»d«Bifl:$ftT 200AcQJKffllMtBt^fiJt$ 
BP^. y-f 1 lO^JRJSttC VDftT 

£ft:£. 

[0 0 6 4] ±ieAny>#fflg.[c43tt*^ 

[6j_t<h5£fc. «»TS#ft:¥##/«U^#® #11515 
[0 0 6 5] it. }Sttlll0Hh'7'fX7f>'^ft 

T»fi!t$n**j. j t(r>m&±m<Dx.yiy\zmwLrzy : 7 

-^TFTO'J-i7 f«©IS <h ft: * gn^ 
*s. *m6«o»&, SttB 1 1 0C0XyS?«SW«J<t 

[0066] ^±««iclt, y-r h^esuM mmt 

JK) 1 1 lCDM^TLftS, 3fctcy-f 
fiJt-rSfcftOT^S^^AJR (H*14-f) 3500 A©ff 

[0 0 6 7] ft:*5, **J6^JTtty-f h«S (y-f KSE 

&#4Lfc*Sa*a*fflt*y-f hflilTgfflLTt 
«*3ft:VJ. 

[0 0 6 8] SI (D) C^-r«tCT;i/5n^A 

l^-z>yLT^ hmffiO^Mift:*gttcD7 

-H~Ci5<. (H2 (A) ) 
[0 0 6 9] ^l/T, 7;i/5r:'i'AMcD/'?^— > 1 1 2 

itfiSfi (#iJA«#P¥7-I35318 ^) SrfflV»S. C 
<0|^^<tXS(Cj;oT, A^->1 1 2CDflJ®ttt# 

?LKttwi^ffiK{tM i 1 3*«»jsdtsn*. *mm&rt-\z 

Z.VWiWM'itmi 1 3 OiS &. 7 (imtt«. 

[0 0 7 0] 0 2 (B) t*-T*?LHtt©l»«8MtBt 1 
13Sr®fiJtLfc?>, m^bfttV^l/^X h-7X57$5iD[^ 
<. ^bT, SflE<0»ffi«Mk*fTP3:<i:lcJ:t), ttieft: 
KffimftM 1 1 4 £®/&T*. m^ft:l^ffi^<tM l l 4 
CDJ8IPte900 AfT*. 

[0 0 7 1] £jt. KlffllSSgty-l' 1 5 

^TH^T*. flt«ft:WStt<iait 1 1 4fi. f*K>lSlc* 
^XY-i Mil 1 5 co^M^^IILfcD, tD-yi7^ 
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*J4 X*-(05S**ffli#J-r*fc«>tC*t6-r*. 
[0 0 7 2] JR&ftfi&SftfcJK 1 1 

fee, jiwttjgc*jv»Tv-^/ h u-f >««£j&/£-r 

FT*fP»T*)*6«P (U» -fty^A^, 
P?^*;i/S<7)TFT£tf^T-2>&btfB OtfD» -f 

[0073] ^roxs(c*3^T. w&mz^m.^mm 
sntv-^««i 1 6«th*H>i«i i 

[0 0 7 4] ffl«<fcU>»£B!fl»i:&fi'&Lfc£ 

CfcteK-XM-Tfc^TfTfcfctt.S. (0 2 (C) ) 
[0 0 7 5] V-7««116, KV^OflW 

118. 11 9;W/jfc3*l£. -1r LT^r-f htll 1 5 
ITO l 2 0 TS^n^ WSEl^M i:f t ^Jl* 

[0 0 7 6] *)VMf8.&M 1 2 0 £ K V-i > 

<r«i 1 7iwr a ii3iEH$nfefiiia^M*ffi«i 1 9 

*l, ^-v^WBfiBW* l2 0iFH >ffi« 1 1 7 £» 
[0 0 7 7] Sfc, ft^l*^*«12 0 Ot^lCfi 

gtftX*;^-*«Ba/2 (7x*5 

teSSW IC P B £ V >o fc^M* %mu L ft V > 7 > h* - 
[0 0 7 8] $6>IC, iffi©«l)'ft>«)aAl80 

[0 0 7 9] ifc. 7K^tMSS00 ~350 "CraS^IS 
HTO. 5 ~l«f|Bff5<!:a!l«WT**. ZLOIgttjgtt 

12 ixio21 a toms / cm3 ^T, $? £L< 1 xiol5~ i 
X10 21 atoms / cm 3 <DMM~Z7kMWWMa£tlZ>. 

[0080] z.?vxm2 (o KjK-n*j&&*»5*ifc 
wzmmifeBmi 2 lfijarrs. jviuiftfMgi 2 1 

T?t>-pT«^$n5. (0 2 (D) ) 
[0 0 8 1] g=fc. ^'«tt«ffiJR-C»S#U'f 5 K*Jfl 



[0 0 8 2] Sm«&tftffil 1 2 1 h^-;i/ 

»jgJ5fc£?T^, V-XttIS 1 2 2iKM >*S 1 2 3 
<h£flM-T3. $bC3 5 OrcDzKSIjrfflSW'di^T 

0 2 (D) l;SfTFT^t5 0 

[0 0 8 3] IH2 (D) l^-rTFT«IK^COfefe«fe 
*M«t&^Ti>5^ *M#J « f^UiS ^111 \z 
•iSj]p^a^.^cich-rig'i:0fM«TFT«ifi 

[0 0 8 4] miizii»«(cSttB 1 1 o 

BWIitt0 3£:/HHTfTfc'5. 
[0 0 8 5] *HJIiP 41^*6 

ttttfijWBSfifcB-r a^ft * s s kmwt s z. t a^t e 

[0 0 8 6] CvLT«U»Sffi*^-rS**±^?gtt»«: 

M3 0 i±KvHJ**WK:K«Sftfc^JiT* 

[0 0 8 7] ft 43, 3 0 2 »ifit*3nii»-y 
-5. Sfc, 3 0 3tt«^,S^«^'SVi|C^^O-&oT 

[0088] **jfi«ij-c*ufc^skTi(esft:*ff 

[0 0 8 9] i5£oT. 0 3««tcgtt¥«#;3 0 4 £K 

fc. - v ^;U»MJSt 3 0 2 30 1»6 

[0 0 9 0] d0«&*?tJ&<bT3£, ^^^;^fRJ£ff 
* Jt ttttttJBft CDM^[S] £ *t-J&-T § Z. £ II ^ S . 
SP^, TFT©JgttJB£bT«fET-SIKI=. ^^^^ 

«*tt»Ti!>^:H 3. £ Sift* b T*3 0 , 3 e> 75: 

[0091] Sit. ui,±coci£« < »awatt«ifc 



(9) 
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[0 0 9 2] HP^, astttSKoam^stgtti 

3 0 4^:90° ^CQig 

[0093] ^mMm\z^x^mm^>m^ 
»i,&H2 (d) \z^n^m^mM<onmm^m 

A\Z^t* 0 4 (A) ttN?t*;HTFTWf^«tt 
(Id-Vg <Rrtt) , MA (B) HPft^lTFTiCt 

[0 0 9 4] «BftCDVG«y-f hfJEffl, S»$iiCQ I Dtt 

v-^/fw >pa*?ssn^a?stfitT*^. st, 40 

1,4 0 3T^$n^Id-Vg (Id-Vg EftlO ttKU 

-f >ttJEVD = 1 V<Z)8#COW±£^U 4 0 2, 4 0 4 

N^*A®TFTi«3eS: 



T^^n-SId-Vg ^t«h'l/-f >1EVD=5 
iRrttSr^LTV^o Sfc, 4 0 5, 4 0 6HHK>t 
JEV'D= 1 VC0S#C0U-^«ffi^r7KLTV^ o 

[0 0 9 5 ] fc*3, (04 (A) TttlV £k 

T, El 4 (B) T«-1V £Lh) coKUOWffi doff) 

x 10-13 A (U^TtS^) OTT$>^<Z)T\ EI 4 
(A) , (B) Tiiy^X^^nTl^^TI/^o 
[0 0 9 6] 04 (A) , (B) C^gn^S 

§tf$tt*> *^Hi5TFT©f^8«l3i«ftt 

0, g2^P^tWlTFTWt^tt (liSc^O^ 

[0 0 9 7] 
[*1] 

^ (SingieGate) 





(VD- 1 V) 
(VG-5V) 


<VD- SV) 


WLIIPAI 
(VD- 1 V) 

<yg— e V) 


(VO-S V) 
(VG— l V) 




kxt/lott2 


(VD- 5 V) 


{VD- 1 \0 




KS_or»(pA) 
(VD- t V) 
fVG-5 VI 


i<S_offpAJ 
{VD- 1 V) 
(VS--5V> 


(TO- l V) 
(VG- 5 W 


(VD- 1 V) 

(mart 


Point 1 


68.51 


205.30 


1.001 3.S0 


7.84 


7.79 


0.08 


82.66 


160.91 


226.64 


0.20 


-0.40 


Point 2 


72.80 


219.05 


0.75 


3.85 




7.76 


0.12 


71.10 


171.21 


245.00 


0.10 


-0.05 


Point 3 


74.35 


221 .as 


0.45 


2.65 


8.22 


7.92 


0.05 


86.92 


170.60 


246.84 


0.15 


-0.15 


Point 4 


62.61 


201.70 


0.40 


2.15 


a. 19 


7.97 


-0.13 


73.60 


741.63 


197.8S 


-0.05 


-0.25 


Point 5 


48.07 


151.25 


0.40 


1.60 


8.08 


7.98 


0.00 


95.12 


113.99 


153.26 


0.10 


-0.10 


Point 6 


74.00 


221 .70 


0.30 


2.45 


6.39 


7.96 


0.01 


84.31 


165.85 


245.36 


-0.10 


-0.30 


Point 7 


55.30 


176.60 


0.95 


2.85 


7.77 


7.79 


0.05 


82.10 


137.19 


175.19 


0.10 


-0.15 


Points 


69.90 


208.05 


0.75 


4.35 


7.97 


7.68 


0.11 


75.08 


165.49 


232.56 


0.25 


0.00 


Point 9 


60.91 


184.95 


0.25 


1.95 


8.39 


7.98 


0.02 


93.08 


136.68 


202.16 


0.05 


-0.10 


Point tO 


60.20 


189.65 


0.50 


2.15 


8.08 


7.95 


0.01 


76.93 


137.96 


199.16 


0.30 


0.00 


PoinMl 


63.43 


195.45 


0.40 


2.40 


8.20 


7.91 


-0.08 


73.77 


136.48 


210.12 


0.00 


-0.25 


Point 12 


63.57 


193-45 


0.45 


2.40 


8.15 


7.91 


-0.05 


75.78 


140.5C 


207.06 


0.10 


-0.60 


Point T3 


68.51 


21 1 .45 


0.40 


2.85 


8.23 


7.67 


0.01 


73.62 


160.14 


222-1 1 


0.40 


-0.55 


Point 14 


66.73 


204.05 


0.40 


2.10 


8.22 


7.99 


-0.02 


74.36 


148.21 


220.63 


0.30 


-0.50 


Point 15 


61.30 


185.95 


0.45 


2.35 


8.13 


7.90 


0.05 


81.25 


137.90 


205.02 


000 


-0.45 


Point 16 


68.70 


208.75 


0.35 


1.90 


8.29 


8.04 


-0.01 


7123 


151.01 


227.97 


0.15 


-0.30 


Point 1 7 


68.18 


21 1 .50 


0.40 


1.80 


8.23 


8.07 


-0.08 


71.10 


148.36 


223.84 


0.30 


-0.60 


Point 18 


63.92 


197.50 


0.40 


1.65 


8.20 


8.08 


-0.10 


75.64 


142.34 


205,02 


0.20 


-0.35 


Point 1 9 


66.07 


201 .25 


0.60 


2.70 


8.04 


7.87 


0.17 


87.23 


167.03 


216.19 


0.25 


-0.40 


Point 20 


7037 


210.60 


0.60 


2.05 


8.07 


8,01 


0.02 


79.04 


162.2E 


229.81 


0-20 


*o:30 




65.37 


200.01 


0.51 


2.47 


8.13 


7.92 


0.01 


80.00 


149.79 


214.5S 


0.15 


-0.29 




6.40 


16.87 


0.20 


0.71 


0.16 


0.10 


0.08 


6.78| 15.16 


2319 


0.13 


0.19 



[0 0 9 8] 
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Pf**ASTFTH3Ett* (SingleGate) 





tor_i;uA) 
(VD- 1 V) 

(VG-SV) 


ton_2(uAi 

(VO-3 V) 
(VG- h V) 


!<tfl_1[pA] 
(VD- 1 V) 

(VG-<*V) 


(YD- 5 V) 
(VC-1 V) 


tanAoAl 


tonflaiE 


(VD- 5 V) 


S-ViiUQ 

|rriVjtJ9C) 
<yt>- iv) 




(VD- 1 V| 
(VQ-9 V) 


K3_oftt>A1 
(YD- I V) 
(YQ--5 V| 


(VD- IV) 
(VG- S V) 


(YD- 1 V) 
<"«*) 


Paint 1 


30.07 


56.22 


9,25 


59.25 


6.51 


6.06 


-1.11 


86.55 


118.32 


119.60 


0.10 


0-00 


Point 2 


36.67 


86.63 


2.60 


46.70 


7.15 


6,27 


-0.93 


89.24 


l 131,38 


137.90 


0.05 


0-20 


Point 3 


36.60 


B5.97 


2.90 


73.25 


7.10 


6.07 


-0 95 


98.47 


133.57 


138.47 


0.15 


-0.10 


Point 4 


36.63 


65.27 


3.35 


53.60 


7.04 


6.20 


-0.98 


87.55 


137.13 


140.00 


0.05 


-0.20 


Point 5 


35.30 


79.59 


3.23 


39.40 


7.04 


6.31 


-1.14 


77.67 


140.71 


142.24 


0.10 


-0.20 


Point 6 


35.72 


81.38 


2.55 


30.45 


7.15 


8.43 


-106 


73.81 


141,07 


141.78 


0.10 


-0.05 


Point 7 


34.37 


77.74 


5.50 


73.60 


6.80 


6.02 


-1.10 


82.63 


135.15 


136.94 


h0.05 


-0.20 


Points 


40.70 


100.42 


10.20 


107.25 


6.60 


5.97 


-0.77 


73.28 


131.58 


147.90 


0.10 


0.05 


Points 


40.70 


100,61 


4.90I 45.00 


6.92 


6.35 


-0.76 


75.50 


131.83 


147.14 


0.15 


-0.25 


Point 10 


32.89 


74.66 


5.75 


132.05 


6.76 


5.75 


-1.10 


84.48 


1 27.76 


1 29.80 


0.15 


0.05 


Point 11 


37.07 


B8.45 


4.30 


67.45 


6.94 


6.1 2 


■0.87 


76.54 


130.05 


137.45 


0.40 


-0.35 


Point 12 


30.52 


58.83 


1.65 


37.55 


13.7 


6.26 


-1.15 


90.61 


120.82 


122.15 


0.50 


•0.30 


Point 13 


35.17 


78.92 


1.35 


55.50 


7.42 


6.15 


-1.15 


85.88 


143.51 


143.82 


0.40 


-0.40 


Point 14 


32.07 


72.71 


1.80 


36.40 


7.25 


6.30 


-1.10 


86.48 


124.39 


126.74 


0.40 


-0.45 


Point 15 


33.36 


75.57 


6.60 


120.40 


6.70 


s.eo 


-1.10 


84.30 


131.SQ 


132.65 


0.40 


-0.35 


Point 16 


32.29 


75.10 


3. SO 


47.90 


6.96 


6.20 


-1.01 


84.93 


122.35 


124.64 


0.25 


-0.35 


Point 17 


34.26 


76.83 


4.40 


64.35 


6.89 


6.08 


-1.14 


83.28 


141.58 


141.58 


0.65 


-0,25 


Point 18 


31.01 


69.91 


5.40 


253.39 


6.76 


5.44 


-1.18 


97.07 


123.17 


125.46 


0.25 


-0.50 


Point 19 


36.26 


86.80 


5.80 


52.20 


6.80 


6.22 


-0 89 


79.86 


126.53 


134.64 


0.4O 


•0.2S 


Point 20 


37.60 


93.11 


2507.90 


1 7345.00 


4.18 


3.73 


-0 80 


89.54 


125.48 


136.94 


0.15 


-0.30 




34.96 


81.34 


129.65 


937.03 


6.81 


5.99 


-1 .02 


84.38 


1 30.90 


135.33 


0.23 


-Q.23 




3.00 


9.49 


559.79 


3682.36 


0.66 


0.58 


0.14 


6.94 


7.38 


8.24 


0.18 


0.16 



[0 0 9 9] Si, ^2(C^^T^tC^gT^^ti, 
■y-^U^ V3;UH#tt (SI, S-value) ^60 — 100m 
V/dec 0DWKiRS*S/JnS<, (tfE, ^b f 'Jf 

4) *n50 -300cm 2 /Vs £^vmizm&T±^V*Z t~C 

[oioo] ^ne^aijef-^tt^^TFTTtti 
j&T^tefc«x*tK s$jc**iH^<taTFT^*iiB 

a±l:fflLtMOS FETfcEttrsa««)TSttt6«: 
T F TT*5 Z t %M.m tTV^o 
[0 10 1] Sfc^K, *5!W»rJ:STFT«^»^ 
^ Z t iflWk *) & LMfe tc «fc £ ^a^tst** f C «t 

J:«TFT«*<kt>^:<. SfcXBVifflffiWttSWLX 

nszitdqmwLxv^, 

[0 10 2] Sh «2Ktt##£LX¥i3tt45 

6<DftM <0R#£LXfl!V>5ft£. — «W 

8.3%, ± 2 o<D\H (35. 4%, ± 3 a G0[*j (39. 7 %7^A 
Sdia^StlXViS. 

[0 10 3] *l0fi^JWTFTWl!t<Z)^ 
*S:J:t)iEW(CffffiT'5fc», 540iSOT F T£$!i£ 

SB*, Sffico¥±^fflt380. 5mV/dec (n-ch) , 80. 6mV/dec (p 
-ch)X&0, 8|2pffil«te5. 8 (n-ch) , 11. 5(p-ch) X*^> 
fz<, ^KlS(max) <73^ffltil94. OcmVVs (n-c 

h), 131. 8cm2/Vs (p-ch) X*0, «*P<Iga38. 5 (n-c 
h), 10. 2 (p-ch) XS-^fCo 
[0 10 4] HP^ ^BJSJiJfflLfcN^^^I/STF 



X*S. 

(1) SffiCDafii;^OmV/dec£il*J* £? * L, < tSSmV/dec 

(2) Sflfi*^0±30fflV/dec^rt, J? S b < «80 ± 1 5mV/d 
ec^rtiriK^^o 

(3) MFEcOa{a/^40cm 2 /VsJ^rt, J? S L < ^5cm 2 /Vs 

[0 10 5] ^^IffllfcPft^STF 
Tf;:*5V>XHu e4Tl*ST«*TFT*?tt&f5«;ii^ 
X^£„ 

(1) SffiC0affiM5fflV/decBlrt, Jf? S L < fflOmV/dec 

(2) Sffld* 80±45mV/dec£4F*J, £? £L< «80±30mV 
/dec^^tCiR^^o 

(3) MFE<Daffi#*15cm2As£Al*I, $f * L < telOcmVVs 

[0 10 6] fiU: */??SI:«k5TFTaiJ6T 

±C«LfcMOSFET(7) **«fl£ffl S tit V i fzU fc« 
l*fcSRAM[a»^DRAM[§!88*, SW^^li 

[0 10 7] *HJ6^JXtt^>>^;^W K*»i£CD 

T F TCO{^MXg^Jco^-^fH® LXV^^\ tf^lW-i 

y-f h«ifi<OTFTtC»bXfeiiS«-r*Ci:^X*S. 
[0 10 8] Sfc, *»WttSttB©iBfttt*B«)SC 

mm^t?¥\z$m$%> z. t *«x**. 
[0109] c*»wxw & ns*sft*ifift:(cia'rs» 
^] *»wti^xfi6n*ii6atta*iR^Hi oi-s 
s tts«fc«-tt s & tttttt*sft co*^x^ 5 m^mm. 
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[0 1 1 0] M 1 1 (C^-f^Kti. 1 »^JHT# 

3. bps, Any>7L3it*-&traisjMaa&ff?a:oTv^ 

1 0 lT^^tl-SRrt) i)S&&t%>. b^bft^b, m 

H8tt«HB£ft-r, €rni/^ii8ftflii£t*t3Tn-5c:t*« 

[0 112] COfli *^H43^T/NDy>7C^$: 

*tr»H£T©»*^gj&*il6att < b 

[0 113] 0 1 2 ^*-r»ftflljfift:tt, #a!S 

SMROttaYtftfr £*58gn i i zmis. a © ch b 

(DlDMtBim&ftS d i:T?^aKa*JR*JliSS<fc: b, 900 
~ l ioo rgfl^fi&TrjftStfbas £M bT £ -5 . 
[0 114] Gt±©#KLTJBJ5fcUftiBftte&*Ktt. 

0 l 2 K^-fHSidH* ©ttatta**:* < , ^H'lK^* 
t (' «k o T#« J S ftfcttli £ is. -d T V* * . 

[0115] 01 2&fewr, tta&i 2 o ns^MS'J 

ft&#l 2 0 2C<fc^TH*ftfcflta&<J:fcoTir>*. fi£ 
^T, HM1 2CST«a«ii#*TFT<0»teJi 
tLTWTSt, 5RggUfc8E# 1 2 0 2JCioT±r 

siw-ii*'* t'J7 (D&m&mm lt b s 5 . 

[0 116] 0 1 0C7St«ft»*ffifi#tt. H 

1 o (c^T«ic. sfcgaftllF- 1002 ^£-5gg«SSI'Jte 

£fcoTBE?'JbfcW§<h&^T^3. t£^T, 4M*3ifc 

[0 117] fcis, *&9I*sa*«-tt£fctt!ittiB6© 
E5Htt»* 1 ~ 5 ^ffifS«©j£flySFT?«K L/fc«*. «■ 

a^rtfuwGi* b fcffim i; «— a ©s#«^2 m v » * 

[oils] ba>Lfcj&«6*3Siji*stt, ftttsfctatt 
ttttft ©rtffiiw* u -5 -5 d rattJMix* ju^-m t^e 
tt^a^^P^t)Co-e«7SVi^i:itiilLTv^. ffl 
tta^raajifc***. g^te5K*^M«§-a-b/t 

ffitfcsfru (lOtWK&i^tjLftaftfcvo «t#-r« 

[0 119] fcLhflDSH::. — «Wfc:7cHr;*-e*S»rtU 

fc^atta^agttEi 2(r^-r«fe,ea«ifi^#b, * 



[0 12 0] b^bft^'b. #&9!K:.fc«ttattS*JI!t 

«ia i o K:^-f«fctta«jS«:#u jga»#*t«wfr- 
^[6] i-aa o x n s ± , *hk i jt tasttjisa © auM 
« ic x* res t is. b & ^ t ^ x. b ft 

-5. BP*., +-^U7«Mbia»$n-2>di^:<^ai^gR 
&&WT?&Z.£1)*zm£1}.2><D-V, a»THl>»ftlE«: 

[0 12 1] *5^KJ;»5fc5ft£«MK*;fc«tt 

*)©s«sa«iEMCfi!tfiUTVK <t#A.bft&,&T£ 
[0122] *f&9i#e.©swa*iEU:m«, *%bjic 

«fcS3Batta*«tti(iaai*l8l5C*i' U 7 h 7 y y t IS. Q 

3 ft & £ < #r b ^Jigafiii£f£T » S i: W X. 

[0 12 3] CHJi#iJ 2 ) *H»liSM^iJ ITSLt 
TFTTfeoTCMOS[lI^«:^-r-5^JT*-&. CM 
O S 1 b fcSTitf jfiCDN^-v T 

^$ft^>. 

[0 12 4] *SU6^J(ci5tt-5CMOSlHlKC0f^SaxS 

m o s m^^m^-t z-fimz&gfflm icis^ ^ & ro-m 

[0 12 5] ^i^eifiaj l (c^-r^S#JiStct£oT, 5 

«atta*M cm^-a-r) *ut*n*/^- 
^>^'r«.c:i(c<i;0N^^^;VMTFT©?gttJl5 0 

3tPft^HTFT©M!5 0 4t^t§„ 
[0 12 6] fitt!5 0 3, 5 0 4€MUce.y-f b 

*e^K5 o 5£/&stb. $b(cADy>^^^H 
ftoz&vzimsmttis -3 . *n^iT«Ms^fr * 

fQI6Mlt.mV i b<0£.tZ>. d-5bT, ®ttS5 0 3. 
5 0 41d*3fl^©tta#ffi#£&th S:»^MHt^lS 
Sfl-T*^ Ma»fi»5 0 5*^fiJE5ft«. 
[0 12 7] ^IC. S»cy-f H«ffiroMM^«^T^7 

7;U5x^7AM«A^->5 0 6. 5 0 7 ^^1. 

(/■?^->®^*fe/t^-n>^lcffifflb^l/vX 
X^«^bT*5<) . 

[0 12 8] ZvLXm5 (A) OttJg**^6.ft*. 7 
)V5.-'yiMV>n$— >5 0 6, 5 0 7SMLfe6, 

/t^-> 5 0 6, 5 0 7 ©fiJM(r#?LK«[^Mm<kK 5 
0 8, 5 0 9 S^ja-TS. *HSS#iJT«Z:W#?LHrol« 
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[0129] $6tc, nnmi tmm<D$kfr-r?h-?Tm. 
mT'imrmwmims 10.51 inru$.zno« ft 

2. 5 1 3 tfHjrr*. C?LT05 (B) CD8?ft1£<§ 

Mens. 

[0 1 3 o] as (b) ©tKa&^ettfcs, y-r h%£ 

»K5 0 5 5:F7^X7f>yffii:if)X73 1 >i't 

3. ICI-yf/yiiTUy-f h*«5 12, 5 13 

Sot, ^coaTw^-icyy hiMsft)i)t*qs?rr*. x y 

7->7mzgr?iw.vt<»m®m<m 5 0 8 . 509 

[0 13 1] friz. PftMSTFTSS^Btffil: 
LTI/yXl>VX^5 14$:MU NM^-^-T-S^ 

-t°>^«, JHljSCEOKeV . 0. 1~ 5X1013 

atoms/cm 2 , 4?£L<(£0. 5~ 2 x 10 13 atoms/cm 2 atom 
s/cm 2 Tfrfc^. 
[0 13 2] CWK-br>i^EISttJt«W»Ii£«ffi^i« 

ttB5 0 3'sifl"^ii*n*. -tCDlS*, 5 15, 5 1 

6T^$n-5^trp-r ^->^mj]p$n-5o (is 

(C) ) 

[0 13 3] fr\Z. 0 5 (D) (c^-r^-5(rsotp<^ 

KeV K— XSSD. 1 ~ lxlo'Satoms/ 

cm 2 , £?i;L,<te2~ 5xi0l4 a toms/cm 2 .ft -5. Z\<D 

is©«s*. i«3suecp-f ^-»&»asaisnfcfH«5 1 

7,5 1 8a*jBJ5fc£tt*. 

[0 13 4] 0 5 (D) IC^TXSd^T LfASTN 
f t^-MT F Tfflffitti^tS. BP "5, N?^* 
)1/STFTC!)V-XM«5 1 7, KH >M«5 1 8, 
«aWPF*fi»flR« <*fcttLDD««) 5 19. 5 2 
0, ^ir*;WBJ5JHWW5 2 liWSjrr*. 

[0 13 5] #CtC. 0 6 (A) ir^fct^t'^JWN^ 
t^HTFT^I/^XK^i' 5 2 2%Mlfct 
3. ^UT, 0 6 (A) KjSTtK&K*3^TP8l*tt4- 
■T^M^liLTB (#P» -f^XOftASrfr?. £ 
C0B-f^->© F — If >^t>P-l'*>0»&i:ra«l-2A 

[0 13 6] lggCDB-f ^->COH-tf>y«JaattJE 
30KeV . K-X1S; 0. 1~ 5 X 10l4atoms/cm 2 , JfiL 
Kit 0.5- 2xi0l4atoms/cm 2 iSttS. 
i0 5 2 3. 5 2 4-TjS$ns^(CB'f ^->d^P$ 
(0 6 (A) ) 

[0 13 7] 2&B<DBj ^>roh*-tf>^«»jS«flE 
5KeV , 0. 1- ixiol5 a toms/cm 2 , $FiL 

<tt 2- 5xi0l4 a toms/cm 2 gSttS. ^©ZDglCJ; 



•3K«flECB-f ^->7j*?Kjn$nfc*«5 2 5. 5 2 6*5 

M^n^. (0 6 (B) ) 

[0 13 8] SX±<DT.miz£D PftWSTFTWV 
-Xffi«5 2 5, K K >««5 2 6 . 
m. (SfcBLDDfK) 5 2 7. 5 2 8. 
DW5 2 9^TS^-ra. 

[0 13 9] ^(C, 0 6 (B) CStlgfflMTi, 
y7 5 2 2 »S±®ICU— tf-Tt 

[0 14 0] mffl%£m&5 3 0 &000 A 

fiaKT-s. mms&imb 530 i-mit&mwk. mit^m 

XvCVDfe iCVDft, Xh*>a-hMnM 

[0 14 1] ^(Cn>^i7 h*;— ;U<Z)^££?t^. 
t^HTFT©7-XtS5 3 1, Pft^STF 
T<DV-^ta5 3 2 SJgfiJtTS. S£. KU-f >«H 
5 3 StiN^^STFTiP^^Jl/STFTirT 
5£WT£&&flf j&chT €> uiTCMO S nawtgissn 
3. (06 (C) ) 

[0 14 2] {^±(7)«ftj&g£igT\ 06 (C) f^T 
«jfiTf)S:*CMOSIliaS*^S!{-r*^<i:**T*«. CM 

M O S -f > A'- ^ @S& (C^ ifcffi&i^ b J* L it 

m&^ms-r^mzm^^n^. 

[0 14 3] iuTi7 (A) 
»Jld£^ Ttm 1/fcCMO S EJ&£ffi^:b^T«/£ 

[0144] 07 (a) Ksvru yy*isv—$ 

[0 14 5] 0 7 (B) UTS'? 

i/XPWl&rtDWK&K?* 0 7 (B) \Z^T^y hUiy 

[0 146] U >2f*->^— ^@»©&Sfl»»8:9, 

19. 5 II ®) OCMOSiB^btU>^ 
-eco^, «®«JE3~5V, 9 

toy yyjr^v— ?t 3oomh ziy.±. ^(ckssoo m 
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[0147] cinerafflttsejfcro^ssixs-rfpSiLit'j 

[0 14 8] Ii(,±C0«[C. *%BJS?WLfcCMOSi 

[0 14 9] ft^JkfiMS umiiftia 

Ifflfl: S ft T V » * C J*J 6 "f , L fc«fcffi 

46 TiSit&Kjfe [' ISA. 5 3 £5 </ «JE45tt * fc^T L T U 
«t 5 T F T 9- r * )V$l$k E 

[0 15 0] H»J 
l43£OM#J2T^Ufe«li, *^BJIc^oT^ML 
fcTFTliffii&THHitg (BSSdf^Wtt. KiSffiRr 

[0 15 1] *fgHJ;t£»te, 2js%BHlC=t-5TFTCDWJE 
jW« V >8 ft £ b T$HK £ it «Stt*Sfi © iKIM4!K0»» 

i >««i:©IIIII^**i««l^&3Ki*6<IcaSib 
[0 15 2] ftfcflfjKtt. »fift!M*raKFW>«« 

[0 15 3] GUt *S&iJIIK:,fcSJB&teJ£ 

(1) tt'J7^»T5 (*t'J7Ci:oT) S^Klft 
5. 

[o 1 5 4] tot, ±iE2-^««fiS;*«fc-r, 

i. «aJWC3BJs!t$nfcx*;i/*-Kffii**rT*«lJ5!t 



[0 15 5] et±©«fi!tfi. #4>CDj£W£3^TT(i£ 

fit/ft. 

[0156] -teas*, 

tegfc IC £ ttff 21 <nm m \Zik i 5 CD T $> 5 „ 

[0157] 9s.3 L **j],%}$kt\t, Li*^mm±<»{&. 

•7 ->a;i/ K#tt©#fcft t'OftSfcT**). flrtrlBDStfc 

[0 15 8] -£-'T*^BJ#o(±*^BJco^Ki#W^ 
miC&abT> ^^kS^t). 01 ~2 ymSScO^^^ 

©sai ©is a* o sflpw r a a* 6 n s t ft w u 

Ac. 

[0 15 9] ^0«^«JSJtJ4SttJBSH8 C^-r«^fll 

/&£1~5;L£TMj&T£3£#x.b*l5., 111 8 (A) \z 
*5ViT. 8 0 1 av-^«t, 8 0 2l3h'W >«tt. 
8 0 3tt?**;W&5fcffittT*?), ^ + ^^^^8 
0 3CO*II«A^6<](r^Mf!)«Jt8 0 4A«Sn§. 
9r*)Wl$.&MS 0 3 4>, ^FM#)ffl«8 0 4£/, 

[0 16 0] ^^T^8 (A) (3iK-r*it«, BIOIC 

f^, si i o co i o o i T^sn-sjgasiif-tts 

8 (A) ©^ii55^|««8 0 4(Cffi^L. HI 1 Offlftti 
t(ittttSKJI8 (A) ©+r'J7*t»ftTS*«8 
0 5 (Cffi^-r^C0T$>-5. 

[0 16 1] fcT, ?-**)Wl$.M®.8 0 3f*gtcKB 
-5) ©A^^^^^L- ^-CDX^^^-l^llfcJ;^ 

[0 16 2] it. 08 (A) *A-A* -caWrUfeWf 
®0$rEI8 (B) IZ^I". 8 0 6IJigitI5tt5* 
Sfc. 12 8 (A) *B-B' -CSJBrLifcWfffi 
0*118 (C) i^s-r. 

[0 16 3] 7S*3, 12 8 (C) fZ*3ViTvDi, n^M#5 
^«8 0 4©i4Sl/, \M>a, mti^^UT^KT^ 
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fll^HT, wpi, nti^n^E^W^WM.<nm^$> ] 0. 
wpa, m^*m#g«4 1 ^ U T^lt^ra^it^ 

[0 16 4] feT, *^BJ(cJ;^TFT»^W«^- 

%)m&W)& tt&^t kjS-t satit w& ^ +• * ; ms w 

pa (wpa, m£ 1 ~m£TflD Afd&ftO £-(tAL&:< Tte 
&b&V*. 
[0 16 5] 

MFE= 1/ Cox (Aid/ A V g) ■ 1/ Vd-L/W 
"TCoxte^-f hM-fdBl2§* Aid. AVg«-en 
^*tt h* U"f >«flt I d ty-f httJE V g CO^ftS, V d 

[0 16 6] L^L&^'b, II^Wft^^MSWa* 

Tt^-lxh^-X.bttS. 
[0 16 7] £&. ^M#|M«£I2 8 (A) d^T^ft 

1-4. 

[0 16 8] ^9jS (wFE) (I^T(JiI 

mmm\z&v&mmzi&^mLt.^mmmn.£\zxmii 

[0 16 9] 
[&1] 

[o 170] z.v&i-Z'm-zti&xZiz. ^w^Kia 

jtt#. »?«[SL©jMI*gWfc«#©»«ilSEu l ( i« 
lattice 4**-r«)- ©2BR*J:tPFtt»«a«)««* 
( ittinpurity*-R*1"S) <0 

[0 17 1] 
[*2] 

-5/2 -3/2 

jui oc (m*) T 

[0 17 2] 
BSC 3] 

-1/2 -1 3/2 

;ui « (m*) NiT 

[0 17 3] C.n6©^KJ;*i:. ?**;WBfifcflW!± 
6, El 2 C*-r»ritO*fr. «g[5ttfcW8j«U££» 



ssjnanr. *vJ7t,zt^m».mzm$.T'&z,. 

[0 17 4] gp-b, aHWC«*3C*JVsT-f*>itL. 

Z.t\Zt£Z>. SPb\ f& 1 IdiS^T 1 / ii i OT^Si&T 
-5 d t frT £ &Mg.\Z £ T^ffi* S^^t^S 

[0 17 5] IH 8 (A) (r*3^T^FW#)^W8 0 

4 j5*^+- fa LWS&W-ft i ft 586 CEI $ ftT U -5 
ClCD^ftSeSti, Bl0i:jRl/fc# 

Jifatfr-glLfzigrerizm^-fZo 

[0176] z.ommimtLtzm'S. ;rk«i««8 o 

T. ^ U7£Ji«-r5;i£ft<. U-;K8fiSfc«SiJS: 

[0 17 7] g-fc. ^±0«^*fiJc<k-r*oiT?. ^2^ 
4iTSSn4. cinti^ r *;H6j&<SSSidR < ft o 

? i * g - -r d t fr^nttx-hz, t^-j mm \z&3 < fgT 

[0 17 8] iffl5zB0«fcKWf >fl!£ajB0>j£7l* 

T-mfcvmiLtmzvy'xi/y >- a (sim <n 

[0 17 9] •y-7'XU-y->3;UK^4(7)[6lJt«. 

[0180] as (a) x^-rm^tLfzm\z, mmm 

5. tot, Hf&W»:?SaB*W*/h$<-r*Sfe«>, 

$ < t^s z\z.n\ sm 

[0 18 1] 
C*4] 

S=ln10-kT/q [1 +(Cd+Cit)/Cox] 



[0 18 2] JS4C*v>T. klijK^yv^JJ:. Ttt 

*e^sa, q«*ws. cd ^^m^s. citaif-ffi 

SCitSOCnltg/ilSOffi-^ltSCliT, Ql =Cit = 
0 iS^Iftti, SPb S{BA?OmV/decade £tf.Z>¥m 



(15) 



^rlffWlO-135469 



[0183] tfu »4tcs$ns^tts«*#a-r 

(C60mV/decade £i~FC058ISffi5W# <=>ft3 d 

[0184] *femfrzmmt<ti.2>#mi$.-? 
ewtcs* j ^K**ffl^T i bfivs. una, 

£BE«-T 3 d i IC & Z> e T * 3 . 

[0 18 6] Sfc, *tt«««£PifcttB'f;i->Tfll 

* v »«fMW £fx ft ? d £ ^t£T & -5 . 
[0 18 7] iy,±««(-. *»J^ti*WKi*TBB^-t* 

•v ^jps^WTgnf^ - :/+>-:/ s ? d >m.i$.co^m 

[0188] csim^j 3 ) xmsM-wtfttem 1 fcjft b 

tsmmm.^&vzmmwmzm u - y y;^y y * u 
[0189] ^mmm^-rnm^mmm i 

[0 19 0] g.fZ, 700 "C^^^D^MSICioTS 

iMta*«toBU»**»^-r*fc«e), < -rasa 

[0191] CH»J 4 ) *HJt^JT«^M^J 1 L 

fetors t «9J «isi s^r . n&w tc immm i 

[0192] ziDmMfctitLfzjmimizttLT. mm 
mi £mm\z&mmmn.<p-?7=-)i-rz>z:£T°mnz 

!^ruK©)iw»tt»f»«uao3*#*»i«-rsci:-iroo 

-1500 A (ft&WCBSOO -1000 A) WigfflTHMTit 

[0193] faMkit©*-?^ btmmzffifc-rzt 



*&«K0> fiSfflt-OS T * § * l;_«rSto«» * . fc 

[0 19 4] Sit, ±EXST»fiJtatlfc«SWI_l)tOD± 

izm.mmz£ioi@.Bm%:mmLT. ^tubnmmmzib 

[0 19 5] ifc. ±ffi-0§££H7C* m\Z-y>r 

dcD«-&, gsjityw h*e»aco^Mic# 
[0196] mmm s ) ^jewra. *h?bj 

bTMLfcTFT$:DRAM Dynamic RondoraAccess 
Memory) iJcfcl/SRAM Static Rondom Access Memo 
ry ) CJfcfflLfcW'O^TIttSH-r*. KSHK-teBI 1 3 

[0 19 7] DRAM(ilEte1-^)1f$g^fl:flfi:L'T3> 

$nfcTFT(Cj;^Tf|iJfflIStl^= DRAMfflllO^ 
U ^ TFTia >T : >itCDimK*ia 1 3 

(A) fC^To 

[0 19 8] 7-F1130 1 (CioTyV 
X.b»n-2>t. 1 3 0 3^Ztl%TFT\immWtett£ 
dCO^Ttfv HSI 1 3 0 2fJ^6n>5?>-9- 1 3 

[0 19 9] D R AMfflftSd 1 fl« ^ t U 5 
SR^K^T F T i3 >7 s >-y-/?ttX*»K^VJ©T. 

mmm®&(D±Mm*^v zmis.-tznizni'T^&o 

[0 2 0 0] Sfc. TFT^fHTDRAMtMM 
4. 

[0 2 0 1] Sftft^SS^tLTi«J6St€:fflV»fc 
SRAM0S4013 (B) (C^To 
^ iR»©aW6*TFTX«»-rsS RAM«ifi*t* 

[0 2 0 2] S RAMIJ7U 7"#»^^IeI 

N - O F F »5 VUiO F F - O NCO 2 ^W^IC^ L 
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[0 2 0 3] 1 3 0 ST^tt-SCDte?- F$lT$> 0 . 
1 3 0 6 (if -7 F«T&&„ 1 3 0 7 ttiBi*£iaT$f/&£ 
n-5ft^^T^0> 1 3 0 8-C^£nZ<iL0t£21f8.<D 
F^-f AF^^X^t 1 3 0 9Xxk£tlZ>£oti2ffi. 
©yi7irX h7/yX^iTS R AM7^Hg;&$fl3„ 

[0 2 0 4] ^±W£5&«J&T&£S RAM(73#M 

& & c: t u a t » s . 

[0 2 0 5] CHJg^J 6 ] **»JT(±, 5I»J 1 «^ 

m&mw&£zsmffi.m 2ocmos [ms§$:fflv>TiB]-a 

#±CH*v F 'J fZM'&t a i? y irrnKtZMUHt l> 
[0 2 0 6] fcis. D^y^Hg&tte, «2MB*)lEiaK> 

BJ © T F T V» § Z. t TIU — &K± tc£ T £ — fl^kf 

[0 2 0 7] 3>ho-;MH»<i:H^D-fe<yy-|lI 
8&. ^^'JUIK. ^ny^±Hia, A/D (D/A) 

mM®\S. 6"C ! SL'7tS RAMIIII^D RAMII^ { # 

[0 2 0 8] ^O«t5*fllJS!tt;*Wll0*TBI!^-rs^W 
*?Uffl-rs<t. *iBft±K»fi!tL&MOS FETfcEK 
f SriTf * T F T T t> -z> X U & y 9 [3S&£$§/&-r 

[0 2 0 9] 7 ] *HM#'JTteH«J 1 

*«iS©TFT*fl5»-r«»0iI£jKT. BMHKttBI 1 4* 

[0 2 10] Sr. 1 £m«©:ai£il£T0 2 

(B) 0 2 (B) KjS-rttJR£»& 

«ia*ffv». ioooAro*s©»«ite»aairki!t*f§*. 

dCDtt<fi£ia 1 4 (A) l^t. 
[0211] 014 (A) C43V»T, 1 0 1 «53SS 
«. 1 0 2ttT*IR. 1 1 OttJSttJB, 1 1 lttftcy 

< bmmtLTmm-r&mkimx&z. 14 

0 ltt7 , ;P5=!>A*±JS!Wi'fr*WlB|.T?^:*y'f Ftt 
a. 1 4 0 2 fcty-f F«® 14 0 1 *»fiHMk LTf* 5 

[0 2 12] ^OttlgT?gttJB 1 1 OI^LT- 



T. o(D^t>ftAIgCJ;0«ft««l 4 0 3. 1 
4 0 4^$n5. 

[0 2 13] «ll-f*>fflftA/l«7bfcb, 
*JK 1 4 0 5 * 0.5~1 ((mffllJMtS. J&Jg?7 
ffiiimE^CVDft. ^XTCVDS, T.AyZmO) 

[0 2 14] d5L-TH114 (B) ©tftfc!&*$e>tt-5. 
El 14 (B) ffl«i^1#bnfcb, ^ClC^tajRBt 1 4 
0 5 si7f;fy?fti:J;t)x-yf>^LT. y-f F« 

11401 ©fiiajc©*3S-r. d -5 ux^^ti^srts 

*JKtt-y--f h*?*-.^ 1 4 0 6 t LTI1T5. 

[0 2 15] dOTR, SftKrtJSt 1 1 1 tt^r-r F«St^V 
X^tfc^fcteWU^MI^SftTia l 4 (C) \ziik-r 

[0216] 111 1 4 (o izTjk-tiKMxmiPfmfy)^ 

BR, IM F^*— ^ 1 4 0 6 coBTW^t 1 4 0 7, 1 
4 0 8te^:*>aA^fTftftn&^CDT\ ^M#H:t> 
CDSai-^fttete^. LfrU ^tbL/t«®l 4 0 9. 
14 10 (2$ 6KK*£«:*tt0K t>^ftA?ti5 d 

[0 2 17] ^J2««iC2ga<7M^>ftA£»T. V 
-X«1 4 0 9, KU-T >Mf^l 4 1 0 43J;^V-7; 

(LDD«W 1 4 0 7, 1 40 8^^5. S 
43. y-f 14 0 1 ro[£T«7 > F-yfj:«itTl> 

0, ?->r*)VriJ$M®.l 4 1 1 

[0 2 18] et±roiS*»TH 1 4 (C) WtR«l*«f§ 

entb. 300 AcDmzcDm^Ltz^?-? ymziim 

{Ci5»«tMa*fT^:^ Z. iTV-X«« 1 4 0 9. F 
P-f yW$.l 4 1 0CD^M(C^5'>->U-y--1' h'l 4 1 
2 , 14 13 SMt?). (0 14 (D) ) 
[0 2 19] 75:43. ±!2Xg«^^>McO-f^fc0(Z37> 

[0220] ^(c, mmmmm uut i^TK<ta* 

K^SOOOAWjP^lCfiSMb, V-X«©1 4 1 5, 
'f>Stl4 16SMT5. d-5LT[2ll4 (D) (C 
^•T*jfi0 TFT j&^JSfct * . 
[0 2 2 1] *H»1-C^T*jI»TFT(3:, 
F k-T >€ffi*i?^ >-> 'J -9--T F 1 4 1 2 , 14 13* 

[0 2 2 2] C5*»J 8 ) **«JT«*^J 1 Sfctt 
*je^J7 tS/i^jficOT F T*f^«"r*«iJ*jST. IK 

mz\m 1 5 ^ffli^. 
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[0 2 2 3] sr. mmm i trnm^nn^mrm 2 
(b) izm-nm&ftz. fc/fi, h 

Sd<h<hT^>= d©l*<g£0 15 (A) \zm-t. 
[0 2 2 4] SI 1 5 (A) (C*5^T. 1 0 1 (253?* 

«. i o 2«TtttM. 1 1 otemfem. 1 1 1 

■i bmmtLxmmTz>i&mm-?$>z>. 2^. 1 5 

0 1 tt«it&g£l!t (tfU ->'J3>JR) T&3^W h« 

[0225] ^tc. ^<Ditm-cmi±m 1 1 owbx- 

T, CO-f ^->jiAXS»CJ;0^#6«l«Wl 5 0 2, 1 
5 0 3^M3n2>. (0 15 (B) ) 
[0 2 2 6] ^M*-r^>coaA^7Lfcb. mMm 
7il5l«l;X-yfA7?ftSfHT+)-'f K^*-;H 5 

[0 2 2 7] -E-LT, +M K^^— ;i/ 1 5 0 4 &JE2J5fcL 

1't>ftA*lT > V — XfiHSt 1 5 0 7, >MS£ 

1 5 0 8. <BJ«?RW«I*« (L D D««) 1 5 0 5, 
1 5 0 6. ?->r*.)V&j8Mt&l 5 0 9^fife$flS. 

[0 2 2 8] kLk«I;g£gT0 1 5 (C) ©tfcJ&O*** 
e.tlfc6. 500 AcDJ¥$«^L^V^>^*X5 i >JK ; £ 

m\z£.&mfMnm&Ti3i3ZL£-cy-4 isoi. 

1 5 0 7, K l^-T 1 5 0 8. ©gffilC 

^>^7->->U-y-'f R5 10-15 1 2£flMT 
5. (0 15 (D) ) 

[0 2 2 9] ^(C. SMttftIK 1 5 1 3 <h bTSftSU 
JK£4000A<OJP;*l;:j5fclRU V-Xltffil 5 14, HI/ 
^>fffil5 15SMT5. ^3LTEI15 (D) (C 
STUBS© T F T^fifcf *. 

[0 2 3 0] 2ts^J6^JT^Tflljfi»TFT«. ^*-f htt 

K 1 5 1 0~ 1 5 1 2 5r^LTH0tbL«ffitgigS-rS 
[0 2 3 1] CSl»J 9 ] **flfi0y"Ttt*3S9I £*'J£! L 

[0 2 3 2] ifc. *^BJ?:?iJfflbfc¥#1*SecDi^ffl 
0 1 6£ffl^Tff -5 = 



[0 2 3 3] 016 (A) HTV*^5T^0. ##2 
001, # / 2 0 0 2 , *^SB 2 0 0 3, M¥T 
1'7f2 0 0 4Ti^tl5. SSSM2 0 0 3(2t'i 

-77-f >y-tLTfwsn5. 

[0 2 3 4] 0 1 6 (B) «/\-y WV> hf^XT'l/ 
-f D , 2 10 1, SSSB 2 10 2. /t> KnR 
2 10 3 T-tg^3tX-S 0 ISSi 2 10 2 tetfclKM/hS 
©lMX»fc©rt*2#C^ffl3tl-§>. 

[0 2 3 5] 016 (C) a >T& 

D . *1* 2 2 0 1, 2 2 0 2. ^X-f y 2 

2 0 3, 7>T"}-2 2 0 4T*»fi)c£n"g>. SSSS 2 2 
0 2tt ; £-^-i:LTf'Jffl$tl^^, ®>m<DM^3it& 

[0236] 016 (D) ttM#tiHg$a5Ktft£g (*2SJ6 
0IT«8S#*B) *i*2 3 0 1. ^PtHf]^2 

3 0 2, ^A^SB 2 3 0 3. SSSB 2 3 0 4, 
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